ABSTRACT
METHODOLOGY
The network model based on WiMAX is simulated using NS3 and simulation results are taken into consideration for the number of applications. The number of design parameters and simulations parameters are taken in to the consideration during design and testing the N/W.
FEATURES OF WIMAX

Interoperability
The IEEE 802.16 standard is internationally accepted and the standard is maintained and certified by WiMAX forum which covers fixed, portable and mobile deployments and giving the user the freedom to choose their product from different certified vendors and use it in different fixed, portable or mobile networks. 
Long Range
Another main feature of WiMAX is long range of coverage. It covers theoretically 50km from BS for LOS (Line of sight) and 10Km from BS for NLOS(non line of sight)
Mobility
WiMAX offers immense mobility especially IEEE 802.16e-2005 as it adopted SOFDMA (Scalable Orthogonal Frequency Division Multiple Access) as a modulation technique and MIMO (Multiple Input Multiple Output) in its physical layer. There are two challenges in wireless connectivity, one of them is for session initiation, which provides a mean to reach to inactive users and continue the connection service by extending it even the home location of that user has been changed and the other one provides an ongoing session without interruption while on moving.
Quality of Service
Quality of Service (QoS) refers to the collective effect of service perceived by the users. it is throughput, packet error rate, delay, and jitters etc. The WiMAX network supports a number of applications like voice, data, video, and multimedia. Each of these has different traffic pattern and requirements which is shown in the 
Interfacing
Interface installation is one of the features of WiMAX. Each BS broadcast the radio signals to subscribers to maintain the connectivity. The one BS covers limited area so there is need to deploy numbers of BS at certain distance to broaden the network connectivity
Accessibility
To access the high speed network connectivity, there is need to become WiMAX subscriber After becoming authorized subscriber, service provider will install small hardware which you can connect through USB ports or Ethernet.
Scalability
802.16 standard supports flexible channel bandwidths for summarize cell planning in both licensed and unlicensed spectrum.
Portability
Portability is another feature as like mobility that is offered by WiMAX. It is not only offers mobility applications but also offers nomadic access applications.
Last Mile Connectivity
Wireless network accesses via DSL, T1-line or cable infrastructure are not available especially in rural areas. For such area the WiMAX is good solution .
Vigorous Security
WiMAX have a vigorous privacy and key management protocol as it uses Advanced Encryption Standard (AES) which provides vigorous encryption policy. It also supports flexible authentication architecture which is based on Extensible Authentication Protocol (EAP) which allows variety of subscriber credentials including subscriber's username and password, digital certificates and cards. 
SIMULATION SOFTWARE'S
NETSIM (Network Based Environment for Modeling and Simulation)
It is an application that simulates Cisco Systems networking hardware and software and is designed to aid the user in learning the Cisco IOS command structure.
NS2 (Network Simulator Version2)
NS2 is a discrete event simulator targeted at networking research. It provides support for simulation of TCP, routing, and multicast protocols over all networks (wired and wireless) and it is Free for R &D and academic use.
NS3 (Network Simulator Version3)
NS3 is also an open sourced discrete-event network simulator which targets primarily for research and educational use. NS3 is licensed under the GNU GPLv2 license, and is available for research and development. 
Sr no
OPNET (Optimized Network Engineering Tools)
It is extensive and powerful simulation software with wide variety of possibilities to simulate entire heterogeneous networks with various protocols but it is not free for users.
OMNET++ (Optical Micro-Networks plus Plus)
It is capable of being extended, modular, component-based C++ simulation library and framework, primarily for building network simulators. JSIM (Java-based simulation). For designing quantitative numeric models and analyzing them with respect to experimental reference data Java-based simulation system used .Component-based software architecture is having JSim application.
QUALNET
It is a commercial version of GloMoSim used by Scalable Network Technologies for their defense projects. It is originally used for studying the dynamic behavior of flow and congestion control schemes in packet-switched data networks. It shows the way to users how the specify network behavior and perform simulation.
JSIM (Java-Based Simulation)
It is a Java-based simulation system for building quantitative numeric models and analyzing them with respect to experimental reference data. Component-based software architecture is having JSim application which is development environment .
4.8.REAL (REalistic and Large)
It is originally used for studying the dynamic behavior of flow and congestion control schemes in packet-switched data networks. It shows the way to users how the specify network behavior and perform simulation.
WIMAX SIMULATION MODEL USING NS3
The users of Ns-3 can construct simulations of computer networks using models of traffic percentage delay rate is observed using NS3 simulation software.
Physical Layer scenario
Physical layer scenario consists of equally distributed frames with equal length which 
WiMAX Quality of Services(QOS)
UGS (Unsolicited Grant Service)
The best example of UGS is ATM which has Constant Bit Rate which generates a fixed size burst periodically. This service can be used to replace T1/E1 wired line or a constant rate service.
During OFF period in case of UGC, there is wastage of BW then also it supports real time applications such as VoIP or streaming applications.
The rtPS (Real-Time Polling Service)
It is for a variable bit rate real-time service such as VoIP. Every polling interval, BS polls a mobile and the polled mobile transmits band width request if it has data to transmit. The BS grants the data burst using UL-MAP-IE upon its reception.
The nrtPS(Non-Real-Time Polling Service)
It is very similar to the rtPS except that it allows contention based polling.
The BE (Best Effort)
E-mail or FTP are the applications of BE , in which there is no strict latency requirement.
The allocation mechanism is contention based using the ranging channel.
ertPS (Extended rtPS)
ertPS (Extended rtPS) is another options was introduced to support variable rate real-time services such as VoIP and video streaming. It carries lower overhead than UGS and rtPS . 
Performance of WiMAX N/W Model
CONCLUSIONS
In above results it has been shown that performance WIMAX network is satisfied there is negligible packet delivery loss. Above results has been analyzed using NS3 simulator and to measure the performance we took three parameters Network Throughput, Network Delay and PDR Value, and after examining the simulation in mobile environment and fixed environment , it
shows that the performance of WIMAX network depends on speed of the mobile nodes. 
